an autoimmune disease with multiple immune disturbances whose mechanisms remain unclear. We examined the interaction of antilymphocyte antibodies with cultured normal T lymphocytes. T cells were prepared by E-rosetting after petri-dish removal of adherent cells and cultured for 2-7 d in the presence of SLE sera or normal human sera. Cultured T cells were washed and sonicated, and the amount of cellassociated IgG was quantitated by radioimmunoassay or enzyme-linked immunoassay (ELISA) methods. T cells cultured with 27 of 39 SLE sera showed marked increments of associated immunoglobulin G (IgG) although this was not observed with sera from mixed connective tissue disease patients containing high titers of ribonucleoprotein antibody or normal donors. The effective factors for IgG association in SLE sera were absorbed with normal peripheral blood lymphocytes or T cells. Anti-T cell IgG cytotoxic activity strongly correlated with T cell IgG association (P < 0.01).
A B S T R A C T Systemic lupus erythematosus (SLE) is
an autoimmune disease with multiple immune disturbances whose mechanisms remain unclear. We examined the interaction of antilymphocyte antibodies with cultured normal T lymphocytes. T cells were prepared by E-rosetting after petri-dish removal of adherent cells and cultured for 2-7 d in the presence of SLE sera or normal human sera. Cultured T cells were washed and sonicated, and the amount of cellassociated IgG was quantitated by radioimmunoassay or enzyme-linked immunoassay (ELISA) methods. T cells cultured with 27 of 39 SLE sera showed marked increments of associated immunoglobulin G (IgG) although this was not observed with sera from mixed connective tissue disease patients containing high titers of ribonucleoprotein antibody or normal donors. The effective factors for IgG association in SLE sera were absorbed with normal peripheral blood lymphocytes or T cells. Anti-T cell IgG cytotoxic activity strongly correlated with T cell IgG association (P < 0.01).
T cell-associated IgG was not removed by stripping of cell membrane IgG from living cells by acid buffer treatment; indirect immunofluorescence of cells fixed after 2-4 d of culture revealed cytoplasmic IgG staining. IgG anti-T cell antibodies appeared to associate inside the cell membrane or to penetrate into the cytoplasm of cells. T cell Fc receptor blocking by heataggregated IgG or anti-f32-microglobulin antibody did not alter IgG cell association. Since pepsin-digested SLE sera showed no T cell association activity, whole IgG antibody molecules appeared to be necessary for interaction with cultured T cells. In addition, reduction and alkylation of active SLE sera completely nullified T cell reactivity. When normal T cells were cultured with SLE sera showing marked IgG T cell INTRODUCTION Antilymphocyte antibodies (ALA)' found in patients with systemic lupus erythematosus (SLE) have previously been characterized mainly as cold-reactive, complement-dependent antibodies of immunoglobulin M (IgM) class (1) (2) (3) . Whether cold-reactive antibodies can attach to target cells and actually eliminate certain lymphocyte subsets under in vivo conditions has remained unclear. Several studies of ALA in vitro have indicated that physiologically active factors may be present in IgG rather than IgM serum fractions; these include inhibition of mixed lymphocyte reaction (4, 5) , interference with mitogen-induced lymphocyte transformation (6) , as well as suppression of antibodydependent cellular cytotoxicity (7) (8) (9) . We have previously reported that IgG ALA with specificity for T cells bearing IgG Fc receptors (Ty cells) can prevent the generation of suppressor cells during in vitro Ig synthesis (10) . Suppressor cell dysfunction in SLE has been recorded using a variety of in vitro systems by many investigators (11) (12) (13) (14) (15) (16) , and several recent reports suggest that this suppressor cell dysfunction may be 1 (Ty cells) and non-T'y T cells were then separated by differential centrifugation on Ficoll-Hypaque and ox erythrocytes contained in the rosetting fractions lysed with ammonium chlorideTris buffer. Separated Ty and non-Ty T cells were then used as targets in microcytotoxicity studies. Ty cell preparations showed 60-80% Ty rosette-forming cells and <2% peroxidase positive cells: non-Ty cell preparations showed <1% T-y rosette-forming cells and <1% peroxidase positive cells.
Microcytotoxicity assay. Serum samples from control or connective tissue disease patients were studied for T cell subset specificity as previously described (27) by means of the microcytotoxicity assay of Terasaki and McClelland (28 Several special studies were performed in an attempt to define cultured T cell Ig binding. SLE sera showing high binding were pepsin digested as previously described (32) and tested subsequently for lymphocyte interaction. In addition, some sera were reduced with 0.01 M dithiothreitol at room temperature for 30 min and alkylated with 0.015 M iodoacetamide at 0°C for 2 h. After reduction and alkylation, sera were dialysed against PBS overnight before retesting.
Special studies with living and dead cells. Cultured T cells were fractionated by discontinuous density gradient centrifugation using polyvinylpyrolidone coated colloidal silica (Percoll, Pharmacia Fine Chemicals, Div. Pharmacia Inc., Piscataway, NJ) as previously described (31) . Briefly, the heterogeneous population of cells was mixed in isotonic solution, referred to as 100% Percoll solution. Sequential dilutions of 60, 50, and 20% solutions made by adding 0.15 M PBS to the 100% solution were carefully layered over the 100% solution containing the cells. The density of each layer was determined with density marker beads (Pharmacia). The 100% layer measured 1.121 buoyant density (g/ml), the 60% layer 1.076, the 50% layer 1 Fig. 2A) . However, IgG association with T cells in SLE sera occurred as rapidly as 30 min-3 h and increased during the subsequent 4-d culture period (Fig. 2B) . Thereafter, a more rapid decrease in residual cell viability was noted in the presence of SLE sera as compared with normal control sera ( Fig. 2A) . Since the original viability of freshly prepared T cells was 298%, it would appear that IgG T cell association had occurred with intact living T cells. The viability was not changed after short culture periods of 30 min-3 h, during which time clearcut IgG cell association was occurring as noted above.
In additional experiments, T cells cultured in the presence of SLE sera or normal human sera (NHS) for 3 d were fractionated by discontinuous density gradient centrifugation on Percoll gradients, where a majority of dead cells float, and the viability, percentage of cytoplasmic IgG-staining cells, and the amount of T cell-associated Ig were examined (Table   I ). Four different layers were found: fraction 1 at the top, fraction 2 at the 1.075 density, fraction 3 at 1.121, and fraction 4 (pellet) as shown in Table I mixed connective tissue disease that were antinuclearanftibody (ANA) positive but that showed no significant anti-T cell antibody. In parallel, 17 sera from SLE patients that were ANA positive and anti-T cell antibody positive were also studied. All of the sera from patients with mixed connective tissue disease showed high titers of anti-RNP antibody. This experiment was therefore designed to assess whether IgG cell association might be occurring through mechanisms similar to those previously described by Alarcon-Segovia et al. (22) (23) (24) . As shown in Table II , when normal T cells were cultured for 3 d in the presence of whole, inac- Table III , whole test SLE sera showed strong IgG cellassociation effect of 1,700 ng/ml and 3,200 ng/ml, although the effect was almost completely removed after prior absorption with PBMC or T cells, but not with human erythrocytes or SRBC. These results indicated that anti-T cell antibodies were mainly involved in the IgG cell-association effect in SLE sera. However, considering the fact that non-T cells could also absorb out the effective factors, it may be that common antigens shared by both T and non-T cells might also be involved in this reaction.
The correlation between anti-T cell cytotoxic activity and IgG cellular adherence effect was examined. In Fig. 3A the possible relationship between whole serum anti-T cell cytotoxic activity and IgG cell-association is depicted graphically. No clearcut significant correlation was recorded (n = 32, v = 0.372, P > 0.05). After removal of IgM from sera by affinity immunoabsorbents, the correlation between IgG anti-T cell cytotoxic activity and IgG cell association is ploted (Fig. 3B) Two representative SLE sera were absorbed with several cell types at the concentration of 1 X 108 cells/ml for 2 h at 4°C. Unabsorbed sera and absorbed sera were examined for the capacity to associate with T cells. Only PBMC, T cells, or non-T cells could absorb the effective factors. Table VI , there was no effect of aggregated IgG on cell IgG association. In addition, the effect of rabbit antihuman 02 microglobulin antibody was examined. As a preliminary experiment, the Fc receptor blocking effect of this antibody was demonstrated. As shown in Table  VI , rabbit anti-,82 microglobulin antibody showed complete Fc receptor blocking effect at 1:1,000 dilution. The effect of this antibody on IgG cell association is also shown in Table VII . Fc receptor blocking by anti-,2 microglobulin resulted in no diminution or subsequent demonstrable effect on IgG cell association.
In additional experiments we examined the effect of pepsin digestion as well as reduction and alkylation of whole reactive SLE sera. As shown in Table VIII , the ability of SLE sera previously shown to associate closely with T cells was completely nullified by pepsin digestion. In addition, reduction and alkylation of sera completely eliminated T cell association effect. Whole IgG antibody molecules therefore appeared to be necessary for association with T cells.
The effect of cytochalasin B and colchicine on isolated T cells was tested by preincubation with cytochalasin B or colchicine at 370C for 30 min and serum samples were then added to the T cell preparations. Results shown in Table IX Different doses of heat-aggregated IgG (100 Ag/ml-2 mg/ml) were added to one SLE serum. Aggregated IgG did not inhibit the capacity of this serum to associate with cultured T cells. he effect of rabbit anti-f32-microglobulin on Fc rosette formation was examined. T cells or PBMC were preincubated with several concentrations of rabbit anti-,32-microglobulin for 30 min at 30°C. After incubation, cells were washed and rosetted with sensitized ox erythrocytes. Rabbit anti-f32-microglobulin could block Fc receptors. t T cells were preincubated with rabbit anti-,B2-microglobulin at 37°C for 30 min, which can completely block Fc receptors, as shown above. Then serum samples were added to the T cell suspensions. After 3 d of culture, T cell-associated Ig was measured. Rabbit anti-#2-microglobulin showed no effect.
to monitor the exact location of this extremely avid cell-reactive IgG present in some SLE sera. Serial studies of relative viability of cultured T cells and SLE sera indicated lowest viabilities of cells after 4 d with sera containing IgG anti-T cell reactivity ( Fig. 2A) 
